Background. Although the vast majority of abortions are performed in the first trimester, still 10-15% of terminations of pregnancies have taken place in the second trimester globally. As compared to first trimester, second trimester abortions disproportionately contribute to maternal morbidity and mortality especially in low-income countries where access to safe second trimester abortion is limited. The objective of this study was to identify factors affecting and outcome of induced safe second trimester medical abortion in Jimma University medical center, Southwest Ethiopia. Methods. Institution based cross-sectional study design was used to conduct a study among women who seek safe second trimester medical abortion services and admitted at gynecology ward. All (201) eligible study subjects included were those who came for safe medical abortion service during data collection period. Data collected using pretested structured questionnaire through exit-interviewing and some clinical data abstracted from their chart. The data was entered into EpData version 3.1 then exported to SPSS version 21.0 for analysis. Variables with P-value less than 0.25 in bivariate analysis were entered into the final predictive model. Multivariable logistic regression was used to identify determinants with 95% CI and P-value < 0.05. Hosmer and Lemeshow test were used to check model fitness at P-value of 0.05. Ethical clearance was obtained and confidentiality kept using codes and patient's chart number. Results. In this study the response rate was 98.1%. Out of 201 women who participated in the study and were addmitted for safe second trimester medical abortion, 154 (76.6%) of them had complete abortion without any complication while the remaining 47 (23.4%) had incomplete abortion with one or more complication. , and moderate anemia -(Hgb:7-10g/dl)-[AOR=0.07,95% CI= (0.01, 0.16)] were independent predictors for outcome of safe second trimester medical abortion. Conclusion. This finding implied that proportion of complete abortion without any complication overweighs incomplete abortions with one or more complication through induced safe second trimester medical abortion method. The outcome is strongly determined by gestational age, cervical status, previous experience of abortion, parity, moderate anemia, and overall waiting time. Induced second trimester medical abortion is already known as an effective and safe method. However, much should be done to reduce proportion of incomplete abortions by minimizing overall waiting time through intervening at low gestational age. Therefore, it is recommended that safe second trimester medical abortion services should be continued under a certain legal circumstances so as to reduce maternal morbidity and mortality.
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Journal of Pregnancy disproportionately contribute for maternal morbidity and mortality especially in low-resource countries where access to safe second trimester abortion is limited [2] .
Modern medical methods include induction with mifepristone and misoprostol or with misoprostol alone. The combined mifepristone regimen is significantly more effective and results in a shorter induction time than misoprostol used alone. In South Africa as well as in Ethiopia, misoprostol alone is currently the standard of care for medical termination of pregnancy in the second trimester within the public health sector [3] .
Globally, abortion-related maternal deaths account 13% of which majority caused by unsafe abortions, and significant number of them occurring in the second trimester [2] . It is also a cause of maternal death that can be relatively easily reduced with the right interventions. About 210 million pregnancies occur each year throughout the world. It is estimated that 46 million of these pregnancies end in abortion: 36 million in developing countries and 10 million in developed countries [4] .
In Africa, studies such as demonstrating the proportion of second trimester abortions are few partly because of legal restrictions. About 7% of rape cases in Brazilian women are unaware of the right to legal interruption of pregnancy after rape, so they delay in applying the procedure to get a legal abortion or at the end they try to abort in a condition that may be unsafe [5] .
Evidence showed that the prevalence of induced second trimester abortion was 30% in India, 25% in South Africa, 8 .6% in England and Wales, 34% in Kenya, 10% in Nigeria, and 11% in Ethiopia [6] [7] [8] . Research in Zambia revealed that determinants of the second trimester medical abortion cases at the University Teaching Hospital were socioeconomic factors (marriage, age, and income), personal factors including bynacology/obstetric related factors (parity, GA, and previous experience of abortion) and health system factors (access and quality), trauma, illness, and unknown factors. Outcomes of safe medical abortion were uncomplicated complete abortion, retained products of conception/incomplete abortion, hemorrhage, uterine perforation, pain, shock, infection, lacerations, delayed vaginal bleeding, and death with one and more than one complication [1, 9] . In Burkina Faso, three key factors were significantly associated with induced 2nd TM medical abortion such as unwanted pregnancy [OR=10.45, 95% CI=(3.59-30.41)], living in a household headed by parents [OR=6.83, 95% CI=(2.42-19.24)]; divorced or widowed [OR=3.47, 95% CI=(1.08-11.10)], being married was protective against induced abortion, with women who reported being married having 83% lower chance of having an induced abortion, and even when the pregnancy was unwanted [10] .
In the case of Ethiopia, 30% of maternal deaths can be attributed to abortion and its complication. Such a high proportion of maternal deaths result from abortion (most of it being unsafe). The outcomes of these abortions are important to reinforce the need for intervention which includes uneventful evacuations, complications such as hemorrhage, incomplete abortion, shock, and even death [11] . In Ethiopia, abortion was legalized with exceptions (incest, rape, fetal defect, or when the woman's life or physical or mental health is endangered). In line with that, the standards and guidelines for reducing unsafe abortion and its consequences and how to provide the safe abortion services for those who are eligible are outlined. The termination of pregnancy act applies as far as 28 weeks of pregnancy. All cases above 12 weeks of gestation should only be managed in a unit staffed by a specialist or trained medical officer in consultation with a gynecologist as it requires providers with special training and experience [6, 12] . Although Ethiopia liberalized and revised its abortion law in 2005 with exceptions, almost 58,000 women seek care for complications of abortion in 2008 (41% had moderate or severe morbidity, such as signs of infection, which were likely related to an unsafe abortion and 7% of all women had signs of a mechanical injury or a vaginally inserted foreign body). In Ethiopia, abortion-related deaths accounted for more than 30% of maternal deaths, from which 11% was due to 2nd trimester abortion [6, 13] .
There is no single reason why women have abortions in the second trimester or late seeking; much of the delay occurs prior to requesting an abortion such as women's concerns about what is involved during abortion, various aspects of women's relationships with their partners and/or parents play a role, and women's decision-making about whether to have an abortion. After requesting an abortion, delays are partly service related (waiting for appointments) and partly "woman related" (missing or cancelling appointments) [14] [15] [16] [17] .
The prevalence of second trimester abortion in Amhara region, Ethiopia, is 19.2% [18] whereas in Jimma town it is 13.7% [19] but determinants and outcome of safe second trimester medical abortion were unknown so far even if it was considered as an inherently more risky procedure [20] . Hence, the objective of this study was to assess the outcome and determinants of safe 2nd trimester medical abortion among clients admitted at gynecology ward, Jimma University Medical Center.
Methods

Study Setting and Design.
The study was conducted in Jimma University Medical Center (JUMC), Obstetrics, and gynecology ward, comprehensive abortion (CAC) clinic, from November 1, 2016, to June 30, 2017. The center is found in Jimma town which serves a catchment population of about 15 million people. It is located 352 km southwest of Addis Ababa. The center has annual out-patient case load of 160, 000 and 45, 000 in-patients. It provides services to diverse population from three regional states: namely, Oromia, Southern Nations, Nationalities and Peoples, and Gambella. It was estimated that 180 women were admitted for safe second trimester induced medical abortion (2nd TM-MA) over a period of 6 months from previous year record. The average rate of admission for 2nd TM-MA was 30 clients per month. A facility based cross-sectional study design was used by considering all clients admitted for CAC services in Obstetrics and gynecology ward as a source population. All clients admitted for safe 2nd trimester induced medical abortion during the study period were considered as a study population. Only clients admitted for safe 2nd trimester medical abortion services without prior complication were included, whereas those who already had known medical and obstetric complications were excluded if that was an indication for admission and termination.
Sample Size and Sampling
Technique. Sample size was calculated using a single population proportion formula, taking P = 50% (since there is no previous study conducted on outcome and determinants of safe second trimester medical abortion), n = z The total estimated source population from the previous record is 180 that was less than 10,000. Hence, finite population correction formulae were used to adjust the sample size.
(i) where N f = the sample size from a finite population
(ii) N = number of total source population (iii) n = sample size estimation of single population proportion (iv) Finally by adding, expected NR rate = 10% of Nf (123) = 13, n = 136.
The required sample size was 136 but all eligible subjects included considering the sample size to be more than 136 to maximize statistical power. A consecutive sampling technique was employed to include all eligible subjects who came to JUMC for safe second TM-MA services during the study period. has both adequate working knowledge and skill to provide the expected services that measured by patient perspective. It was measured by using 5-point likert scale ranging from 1-no skill to 5-had excellent skill and the mean score used to categorize as "have no skill" = scored below mean score of 3.42 and "have good skill" = scored the mean value of 3.42 and above. (6) Attitude towards abortion was measured by using 5-point likert scale and categorized into two as they had positive attitude if scored the mean value or above, or negative attitude if scored below the mean score. (7) Satisfaction on overall waiting time indicates level of satisfaction of the client about the time that spent in the registration room, at the waiting area, at admission process, to get the physcian, consultation time, and time to start the regimen. Level of satisfaction with over all waiting time from entry to exit was measured by 5-point likert scales ranging from 1-strongly disatisfied to 5-strongly satisfied then dichotomized into two using the mean score (1.78) as a cut off point.
Study Variables and Operational
(8) Overall satisfaction on the comprehensive abortion care given to clients measured by 5-point likert scales ranging from 1-strongly disatisfied to 5-strongly satisfied, then dichotomized into two using the mean score as a cut off point (scored below the mean-7.21-disatisfied and scored mean value and above-7.21-satisfied)
Method of Data Collection.
Interviewer-adiminstered structured questionnaire was developed after reviewing relevant literature. A two-day training was provided for all data collectors and supervisors prior to actual data collection. Translated, pretested (5%), interviewer administered, and structured questionnaire was used to interview women at exit or during discharging process. Midwife nurses conducted exit interviews. Table 2 ).
Obstetric and Outcome of Safe 2nd TM-MA.
Out of all women participated, the majority 100 (59.8%) were between 12-18 weeks of gestational age. Three-fourths of the women were gravida one. Hemoglobin (Hgb) level at admission showed that almost all of them were non anemic. For 179 (89.1%) women amount of bleeding estimated as it was within in the normal range (expected). None of the women had pelvic infection at admission. More than three-fourths 154 (76.6%) of the women had complete expulsion using medication only. For 62 (40.8%) women the total time taken to expel using recommended dose of medication was 72 hours or less (refer to Table 3 ). Table 5 ). The odds of complete abortion without any complication among women with previous experience of abortion was 6 times higher as compared with those who had no experience Journal of Pregnancy 7 Table 5 ).
Abortion Services and Perception towards
Discussion
In Ethiopia, misoprostol alone is currently the standard of care for safe medical termination of pregnancy in the second trimester. Out of all women participated in our study, more than three-fourth of them had complete abortion without any complication while less than one fourth had incomplete abortion with one or more complication, after they were admitted for induced safe medical abortion during second trimester period. The short-term outcome of safe second trimester medical abortion was uncomplicated complete abortion (expelled using medication only without any complication), and failure of expulsion that needed active surgical intervention (dilatation and curate), retained products of conception that needed manual vacuum aspiration (MVA), and anemia (mild to moderate) were considered as incomplete abortion with complication. But no record of injury or perforation or lacerations due to the procedure on cervix or uterus or bowel or bladder or vagina, shock, infection, delayed vaginal bleeding, blood transfusion, fever, diarrhea, and death. Result of our study is supported by other research conducted elsewhere that revealed as uncomplicated complete abortion, retained products of conception/incomplete abortion, hemorrhage, uterine perforation, shock, infection, lacerations, delayed vaginal bleeding, and death were outcomes with 68 (46.9%) had one, 47 (32%) had two and 22 (15.2%) had three complications [1] . However, those who had unfavorable outcome in particular retained products of conception and shock accounted 16 (11%) which is lower than our study result. This may be due to sensitivity of measurements applied in our case-refer operational definition given to the dichotomized variables [1, 3] . A research study conducted on outcome of safe 2nd TM-MA in Singapore revealed that there was a high incidence of minor side-effects such as fever (80%) and diarrhea (13%) with low incidence of major complications such as blood transfusion (0.9%) and readmission (0.2%). In our study unfavorable outcomes were almost comparable with other research findings in which 26 patients (27.3%) required evacuation of their uterus (MVA or curate) to complete the abortion [3] . The outcome differences between this study and ours' may be due to women's sociodemographic characterstics, retrospective nature of that study analyzed from secondary data, which excluded women above 24 weeks of gestational age and study setting. Our study also revealed less number of women who had incomplete abortion with one or more complication as compared to the national level report [11] .
In our study, more than one-third of them replied as the only reason for delay (>=3month) was fear of stigma whearas the most frequent reason was conflict with partner and not informed about abortion services [1, 16, 17] . Such findings imply that study partcipants lack awarness about abortion services available including as it is charge-free. Our study implied that there is no single reason why women have abortion in the second trimester which is supported by an other study. Much of the delay occurs prior to requesting an abortion and relates to women's perception towards abortion, various aspects of women's relationships with their partners, and women's decision-making about whether to have an abortion; after requesting an abortion, delays are service related (waiting for appointments) [14] .
Out of all women who participated in our study, majority were between 12 and 18 weeks of gestational age who had more favorable outcome as compared to other findings. The difference may be due to three-fourth of the women were gravida one and the rest were nulliparous as compared with other studies. More than three-fourth of women had complete abortion without any complication through medication only which is much higher than an other study revealed 16 (11%) [1] . The difference may be due to the inclusion criteria in which the other study included those women who had prior medical or obstetric complications whearas in our case we included only women admitted and indicated to safe medical abortion. For 62 (40.8%) women the total time taken to expel using recommended dose of medication only was 72 hours which is consistent with the medical center protocol. Time in hours between commencement of bleeding and expulsion of fetus varied from women to women. The maximum time was 96 hours and the minimum was 12 hours. In this study, there appeared to be a lower evacuation rate by MVA if the termination was carried out in early gestation (12.1-18 weeks).This fits with the traditional belief that morbidity due to termination is lower if it is carried out as early as possible. One possible reason may be due to a higher response to the misoprostol at early gestational age with the development of its receptors. This finding is contrary to findings from national university hospital in Singapore. The exact reason for this observation or difference is unknown [3] . Almost near to all of our study participants stayed for one week at hospital and 93 (46.3%) of them got the sevice after waiting for 1 week, and 48 women got the service after waiting for more than 2 weeks. This is totally incompatable with WHO guidelines in which a woman who is eligible for pregnancy termination should obtain the service within three working days. This time is used for counseling and diagnostic measures necessary for the procedure [2] .
According to our study, previous experience of abortion, gestational age, parity, cervical status, overall waiting time for more than two weeks, overall waiting time for two weeks, and moderate anemia were independent predictors of outcome of safe second trimester medical abortion which is not supported by a study conducted in Singapore showing no significant difference in treatment outcomes when taking maternal characteristics into consideration (parity, race, marital status, previous deliveries, and gestational age). However, age and gestational age were significant predictors in similar way [3] . This may be justified as both are cross-sectional study designs that can establish temporary factors which may change or vary over time in different settings.
The likelihood of having complete abortion without any complication was 6 times higher among women who had previous experience of abortion as compared with those women who had no experience of abortion. This may be due to the relationship with number of parity or deliveries because multiparas women were 2.4 times more likely to have this good outcome as compared to nulliparous which is supported by an other study [3] . And the probability of developing favorable outcome increased when overall wating time decreased. Similarly, women with open cervical status before taking recommended medication were 8 times more likely to have favorable outcome as compared to women who had closed or unchanged cervical status. This implied that cervical position, consistency, and effacement were vital in the process of complete abortion. The methods of uterine evacuation varied from women to women but the overall outcome of the patient was not significantly affected by the procedure type employed.
The possible limitation of this study was the clinical part of data abstracted from the secondary data or patient's chart. This finding may be biased by the physician's knowledge and skill who followed and did the procedures as well as documenting reliable information on the chart. Some of the items were perception related and self-reported. Social desirablity bias and interviewer bias might be also an other potential biases for such study condcuted on sensetive issues(abortion). This finding may not be generalized to the target population because of nonprobablity sampling technique used at a single facility.
Conclusion and Recommendation
In conclusion, more than three-fourth of women had complete abortion without any complication while the remaining one-fourth had incomplete abortion with one or more complications.
Previous experience of abortion, gestational age, parity, cervical status, overall waiting time, and moderate anemia were independent predictors of outcome of safe second trimester medical abortion. Therefore, we recommend that safe second trimester medical abortion services should be continued under certain conditions as per the national legislation so as to reduce maternal morbidity and mortality. Induced safe second trimester medical abortion is already known as an effective and safe method for midtrimester pregnancy termination. However, much should be done to reduce proportion of incomplete abortion with complication and overall waiting time to improve patients' satisfaction and outcome of abortion. Single protocol is used in Ethiopia to guide medical abortion and some women are at high risk of facing incomplete abortion with some forms of complication(s). Hence, we recommend that the Ministry of Health should look for additional or optional protocol to practice the medical abortion according to the women's characteristic using treatment algorithm.
In Ethiopia, for women who have unintended pregnancies, substantial effort needs to be made to ensure safe and effective termination methods are available for women who choose this (medical abortion) option in a condition where it is legal. Women who are eligible for pregnancy termination should have the necessary information to seek abortion care as early in pregnancy as possible. Health professionals should inform women as comprehensive abortion services are free of charges, and to reduce stigma since those are the major reason for delay.
